AUTHENTICATED
U.S. GOVERNMENT
INFORMATION

GPO

Environmental Protection Agency

§98.463 Calculating GHG emissions.

(a) For each industrial waste landfill
subject to the reporting requirements
of this subpart, calculate annual mod-
eled CH,; generation according to the
applicable requirements in paragraphs
(a)(1) through (a)(3) of this section.
Apply Equation TT-1 of this section for
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each waste stream disposed of in the
landfill and sum the CH; generation
rates for all waste streams disposed of
in the landfill to calculate the total an-
nual modeled CH,; generation rate for
the landfill.

(1) Calculate annual modeled CH,
generation using Equation TT-1 of this
section.
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T-1
Gea = [Z{Wx xDOC, x MCF x DOC, xF, xﬁx(e‘k”‘x‘“ —g ™ )H (Eq. TT-1)

Where:

Gcusa = Modeled methane generation rate in
reporting year T (metric tons CHy).

X = Year in which waste was disposed.

S = Start year of calculation. Use the year
1960 or the opening year of the landfill,
whichever is more recent.

T = Reporting year for which emissions are
calculated.

W, = Quantity of waste disposed in the indus-
trial waste landfill in year X from meas-
urement data and/or other company
records (metric tons, as received (wet
weight)).

DOC, = Degradable organic carbon for year X
from Table TT-1 of this subpart or from
measurement data [as specified in para-
graph (a)(3) of this section], if available
[fraction (metric tons C/metric ton waste)].

DOCf = Fraction of DOC dissimilated (frac-
tion); use the default value of 0.5.

MCF = Methane correction factor (fraction);
use the default value of 1.

Fy = Fraction by volume of CH, in landfill
gas (fraction, dry basis). If you have a gas
collection system, use the annual average
CH, concentration from measurement data
for the given year; otherwise, use the de-
fault value of 0.5.

k = Decay rate constant from Table TT-1 of
this subpart (yr—1!). Select the most appli-
cable k value for the majority of the past
10 years (or operating life, whichever is
shorter).

(2) Waste stream quantities. Determine
annual waste quantities as specified in
paragraphs (a)(2)(i) through (ii) of this
section for each year starting with
January 1, 1980 or the year the landfills
first accepted waste if after January 1,
1980, up until the most recent reporting
year. The choice of method for deter-
mining waste quantities will vary ac-
cording to the availability of historical
data. Beginning in the first emissions

monitoring year (2011 or later) and for
each year thereafter, use the proce-
dures in paragraph (a)(2)(i) of this sec-
tion to determine waste stream quan-
tities. These procedures should also be
used for any year prior to the first
emissions monitoring year for which
the data are available. For other his-
torical years, use paragraph (a)(2)(i) of
this section, where waste disposal
records are available, and use the pro-
cedures outlined in paragraph (a)(2)(ii)
of this section when waste disposal
records are unavailable, to determine
waste stream quantities. Historical dis-
posal quantities deposited (i.e, prior to
the first year in which monitoring be-
gins) should only be determined once,
as part of the first annual report, and
the same values should be used for all
subsequent annual reports, supple-
mented by the next year’s data on new
waste disposal.

(i) Determine the quantity of waste
(in metric tons as received, i.e., wet
weight) disposed of in the landfill sepa-
rately for each waste stream by any
one or a combination of the following
methods.

(A) Direct mass measurements.

(B) Direct volume measurements
multiplied by waste stream density de-
termined from periodic density meas-
urement data or process knowledge.

(C) Mass balance procedures, deter-
mining the mass of waste as the dif-
ference between the mass of the proc-
ess inputs and the mass of the process
outputs.

(D) The number of loads (e.g., trucks)
multiplied by the mass of waste per
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load based on the working capacity of
the container or vehicle.

(ii) Determine the historical disposal
quantities for landfills using the Waste
Disposal Factor approach in para-
graphs (a)(2)(ii)(A) and (B) of this sec-
tion when historical production or
processing data are available. If pro-
duction or processing data are avail-
able for a given year, you must use
Equation TT-3 of this section for that
year. Determine historical disposal
quantities using the method specified
in paragraph (a)(2)(ii)(C) of this section
when historical production or proc-
essing data are not available, and for
waste streams received from an off-site
facility when historical disposal quan-
tities cannot be determined using the
methods specified in paragraph (a)(2)(i)
of this section.

(A) Determining Waste Disposal Factor:
For each waste stream disposed of in
the landfill, calculate the average
waste disposal rate per unit of produc-
tion or unit throughput using all avail-
able waste quantity data and cor-
responding production or processing
rates for the process generating that
waste or, if appropriate, the facility,
using Equation TT-2 of this section.

woF =| ¥ 1 W Eq. TT-2
= ZYl NP, (Eq. TT-2)

Where:

WDF = Average waste disposal factor as de-
termined for the first annual report re-
quired for this industrial waste landfill
(metric tons per production unit).

X = Year in which waste was disposed. In-
clude only those years for which disposal
and production data are both available; the
years do not need to be sequential.

Y, = First year in which disposal and produc-
tion/throughput data are both available.

Y, = First year for which GHG emissions
from this industrial waste landfill must be
reported.

N = Number of years for which disposal and
production/throughput data are both avail-
able.

LFC
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Wy = Quantity of waste placed in the indus-
trial waste landfill in year X from meas-
urement data and/or other company
records (metric tons, as received (wet
weight)).

Px = Quantity of product produced or feed-
stock entering the process or facility in
year X from measurement data and/or
other company records (production units).
You must use the same basis for all years
in the calculation. That is, Px must be de-
termined based on production (quantity of
product produced) for all “N’’ years or Py
must be determined based on throughput
(quantity of feedstock) for all *“N”’ years.

(B) Calculate waste: For each waste
stream disposed of in the landfill, cal-
culate the waste disposal quantities for
historic years in which direct waste
disposal measurements are not avail-
able using historical production data
and Equation TT-3 of this section.

W, =WDFxP,  (Eq.TT-3)

Where:

X = Historic year in which waste was dis-
posed.

Wy = Calculated quantity of waste placed in
the landfill in year X (metric tons).

WDF = Average waste disposal factor from
Equation TT-2 of this section (metric tons
per production unit).

Px = Quantity of product produced or feed-
stock entering the process or facility in
year X from measurement data and/or
other company records (production units).
You must use the same basis for P (either
production only or throughput only) as
used to determine WDF in Equation TT-2
of this section.

(C) For any year in which historic
production or processing data are not
available such that historic waste
quantities cannot be estimated using
Equation TT-3 of this section, cal-
culate an average annual bulk waste
disposal quantity using fixed average
annual bulk waste disposal quantity
for each year for which historic dis-
posal quantity and Equation TT-4 of
this section.

W, =
(YrData—YrOpen+1)

(Eq. TT-4)
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Where:

Wi = Quantity of waste placed in the landfill
in year X (metric tons, wet basis).

LFC = Landfill capacity or, for operating
landfills, capacity of the landfill used (or
the total quantity of waste-in-place) at the
end of the ‘“YrData’ from design drawings
or engineering estimates (metric tons).

YrData = Year in which the landfill last re-
ceived waste or, for operating landfills, the
year prior to the year when waste disposal
data is first available from company
records or from Equation TT-3 of this sec-
tion.

YrOpen = Year 1960 or the year in which the
landfill first received waste from company
records, whichever is more recent. If no
data are available for estimating YrOpen
for a closed landfill, use 1960 as the default
“YrOpen” for the landfill.

(3) Degradable organic content (DOC).
For any year, X, in Equation TT-1 of
this section, use either the applicable
default DOC values provided in Table
TT-1 of this subpart or determine val-
ues for DOCx as specified in paragraphs
(a)(3)(1) through (iv) of this section.
When developing historical waste quan-
tity data, you may use default DOC
values from Table TT-1 of this subpart
for certain years and determined val-
ues for DOCy for other years. The his-
torical values for DOC or DOCx must be
developed only for the first annual re-
port required for the industrial waste
landfill; and used for all subsequent an-
nual reports (e.g., if DOC for year
x=1990 was determined to be 0.15 in the
first reporting year, you must use 0.15
for the 1990 DOC value for all subse-
quent annual reports).

(i) For the first year in which GHG
emissions from this industrial waste
landfill must be reported, determine
the DOC value of each waste stream
disposed of in the landfill no less fre-
quently than once per quarter using
the methods specified in §98.464(b). Cal-
culate annual DOCy for each waste
stream as the arithmetic average of all
DOC values for that waste stream that
were measured during the year.

(ii) For subsequent years (after the
first year in which GHG emissions from
this industrial waste landfill must be
reported), either use the DOCx of each
waste stream calculated for the most
recent reporting year for which DOC
values were determined according to
paragraph (a)(3)(i) of this section, or
determine new DOC values for that
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year following the requirements in
paragraph (a)(3)(i) of this section. You
must determine new DOC values fol-
lowing the requirements in paragraph
(a)(3)(1) of this section if changes in the
process operations occurred during the
previous reporting year that can rea-
sonably be expected to alter the char-
acteristics of the waste stream, such as
the water content or volatile solids
concentration. Should changes to the
waste stream occur, you must revise
the GHG Monitoring Plan as required
in §98.3(2)(5)(iii) and report the new
DOCy value according to the require-
ments of §98.466.

(iii) If DOCx measurement data for
each waste stream are available ac-
cording to the methods specified in
§98.464(b) for years prior to the first
year in which GHG emissions from this
industrial waste landfill must be re-
ported, determine DOC, for each waste
stream as the arithmetic average of all
DOC, values for that waste stream that
were measured in Year X. A single
measurement value is acceptable for
determining DOC for years prior to
the first reporting year.

(iv) For historical years for which
DOCx measurement data, determined
according to the methods specified in
§98.464(b), are not available, determine
the historical values for DOCx using
the applicable methods specified in
paragraphs (a)(3)(iv)(A) and (B) of this
section. Determine these historical
values for DOC only for the first an-
nual report required for this industrial
waste landfill; historical wvalues for
DOCy calculated for this first annual
report should be used for all subse-
quent annual reports.

(A) For years in which waste stream-
specific disposal quantities are deter-
mined (as required in paragraphs (a)(2)
(ii)(A) and (B) of this section), cal-
culate the average DOC value for a
given waste stream as the arithmetic
average of all DOC measurements of
that waste stream that follow the
methods provided in §98.464(b), includ-
ing any measurement values for years
prior to the first reporting year and
the four measurement values required
in the first reporting year. Use the re-
sulting waste-specific average DOC
value for all applicable years (i.e.,
years in which waste stream-specific
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disposal quantities are determined) for
which direct DOC measurement data
are not available.

(B) For years for which bulk waste
disposal quantities are determined ac-
cording to paragraphs (a)(2)(ii)(C) of
this section, calculate the weighted av-
erage bulk DOC value according to the
following: Calculate the average DOC
value for each waste stream as the
arithmetic average of all DOC meas-
urements of that waste stream that
follows the methods provided in
§98.464(b) (generally, this will include
only the DOC values determined in the

N

Y (DOC, 0 XW,

ave,n
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first year in which GHG emissions from
this industrial waste landfill must be
reported); calculate the average annual
disposal quantity for each waste
stream as the arithmetic average of
the annual disposal quantities for each
year in which waste stream-specific
disposal quantities have been deter-
mined; and calculate the bulk waste
DOC value using Equation TT-5 of this
section. Use the bulk waste DOC value
as DOC, for all years for which bulk
waste disposal quantities are deter-
mined according to paragraphs
(a)(2)(ii)(C) of this section.

ave,n )

DOCy ="

Where:

DOCwux = Degradable organic content value
for bulk historical waste placed in the
landfill (mass fraction).

N = Number of different waste streams
placed in the landfill.

n = Index for waste stream.

DOC.en = Average degradable organic con-
tent value for waste stream ‘‘n’’ based on
available measurement data (mass frac-
tion).

Waen = Average annual quantity of waste
stream ‘‘n’’ placed in the landfill for years
in which waste stream-specific disposal
quantities have been determined (metric
tons per year, wet basis).

(b) For each landfill, calculate CH,4
generation (adjusted for oxidation in
cover materials) and CH, emissions
(taking into account any CH, recovery,
if applicable, and oxidation in cover
materials) according to the applicable
methods in paragraphs (b)(1) through
(b)(3) of this section.

(1) For each landfill, calculate CH,4
generation, adjusted for oxidation,
from the modeled CHy (Gcn, from Equa-
tion TT-1 of this section) using Equa-
tion T'T-6 of this section.

MG =G, x(1-0X)  (Eq. TT-6)

Where:

N
zwave,n
n=1

(Eq. TT-5)

MG = Methane generation, adjusted for oxi-
dation, from the landfill in the reporting
year (metric tons CHy).

Gcn, = Modeled methane generation rate in
reporting year from Equation TT-1 of this
section (metric tons CHy).

OX = Oxidation fraction. Use the default
value of 0.1 (10 percent).

(2) For landfills that do not have
landfill gas collection systems oper-
ating during the reporting year, the
CH,4 emissions are equal to the CH4 gen-
eration (MG) calculated in Equation
TT-6 of this section.

(3) For landfills with landfill gas col-
lection systems in operation during
any portion of the reporting year, per-
form all of the calculations specified in
paragraphs (b)(3)(i) through (iv) of this
section.

(i) Calculate the quantity of CH4 re-
covered according to the requirements
at §98.343(b).

(ii) Calculate CH4 emissions using the
Equation HH-6 of §98.343(c)(3)(i), except
use Gcu, determined using Equation
TT-1 of this section in Equation HH-6
of §98.343(c)(3)(1).

(iii) Calculate CH, generation (MG)
from the quantity of CH,; recovered
using Equation HH-7 of §98.343(c)(3)(ii).
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(iv) Calculate CH, emissions from the
quantity of CH4 recovered using Equa-
tion HH-8 of §98.343(c)(3)(ii).

§98.464 Monitoring and QA/QC re-
quirements.

(a) For calendar year 2011 moni-
toring, the facility may submit a re-
quest to the Administrator to use one
or more best available monitoring
methods as listed in §98.3(d)(1)()
through (iv). The request must be sub-
mitted no later than October 12, 2010
and must contain the information in
§98.3(d)(2)(ii). To obtain approval, the
request must demonstrate to the Ad-
ministrator’s satisfaction that it is not
reasonably feasible to acquire, install,
and operate a required piece of moni-
toring equipment by January 1, 2011.
The use of best available monitoring
methods will not be approved beyond
December 31, 2011.

_ % Volatile Solids

VS o Total Solids

Where:

Cvs Volatile solids concentration in the
waste stream (weight percent, dry basis).

% Volatile Solids = Percent volatile solids
determined using Standard Method 2540G
‘““Total, Fixed, and Volatile Solids in Solid
and Semisolid Samples’ (incorporated by
reference; see §98.7).

DOC, = Fyoc X% Volatile Solids,

Where:

DOC, = Degradable organic content of waste
stream in Year X (weight fraction, wet
basis)

Fpoc = Fraction of the volatile residue that
is degradable organic carbon (weight frac-
tion). Use a default value of 0.6.

% Volatile Solidsx = Percent volatile solids
determined using Standard Method 2540G
Total, ‘‘Fixed, and Volatile Solids in Solid
and Semisolid Samples’ (incorporated by
reference; see §98.7) for Year X.

(c) For landfills with gas collection
systems, operate, maintain, and cali-
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(b) For each waste stream for which
you choose to determine volatile solids
concentration for the purposes of para-
graph §98.460(c)(2)(xii) or choose to de-
termine a landfill-specific DOCy for use
in Equation TT-1 of this subpart, you
must collect and test a representative
sample of that waste stream using the
methods specified in paragraphs (b)(1)
through (b)(4) of this section.

(1) Develop and follow a sampling
plan to collect a representative sample
of each waste stream for which testing
is elected.

(2) Determine the percent total solids
and the percent volatile solids of each
sample following Standard Method
2540G ‘“‘Total, Fixed, and Volatile Sol-
ids in Solid and Semisolid Samples”
(incorporated by reference; see §98.7).

(3) Calculate the volatile solids con-
centration (weight percent on a dry
basis) using Equation TT-7 of this sec-
tion.

x100%  (Eq. TT-7)

% Total Solids = Percent total solids deter-
mined using Standard Method 2540G
‘““Total, Fixed, and Volatile Solids in Solid
and Semisolid Samples’” (incorporated by
reference; see §98.7).

(4) Calculate the waste stream-spe-
cific DOC value using Equation TT-8
of this section.

(Eq. TT-8)

brate a gas composition monitor capa-
ble of measuring the concentration of
CH, according to the requirements
specified at §98.344(b).

(d) For landfills with gas collection
systems, install, operate, maintain,
and calibrate a gas flow meter capable
of measuring the volumetric flow rate
of the recovered landfill gas according
to the requirements specified at
§98.344(c).

(e) For landfills with gas collection
systems, all temperature, pressure, and
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